Chronic ethanol administration inhibits calmodulin-dependent Ca++ uptake in synaptosomal membranes.
Chronic ethanol administration inhibits ATP-dependent Ca++ uptake in a preparation of synaptic membranes prepared from mice following 1, 4 and 7 days of ethanol exposure in a liquid diet. Addition of calmodulin (2.5 micrograms) to membranes from mice receiving the control diet produced a slight stimulation of ATP dependent Ca++ uptake. Membranes from ETOH treated mice exhibited reduced capacity to take up Ca++ in ATP-dependent fashion. When calmodulin was added to membranes isolated from mice receiving ETOH on Days 1, 4 and 7 ATP-dependent Ca++ uptake was significantly stimulated (p less than 0.01) compared to (1) ETOH treated membranes in absence of calmodulin, and (2) control membranes. Behavioral tolerance as estimated by bar holding technique was found to be 25, 65 and 91 percent complete for Days 1, 4 and 7 respectively. These studies demonstrate that continued exposure of mice to ethanol via consumption of an ethanol containing liquid diet inhibits one of the mechanisms involving the cytosolic buffering of intracellular Ca++ in nerve terminals. This biochemical effect seen in parallel with the development of tolerance to ethanol impairment of bar holding suggests that increased cytosolic Ca++ may aid in central nervous system adaptation to ethanol.